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T- 1115164172017 SWARAJ 744 FE- TRACTOR Commercial (Batch)

Type of Tesl : COMMERCIAL (Batch)
Test code/Procedure ;15 5994-1098 (Reaffirmed in 2009)
and 15: 12207=-2014.
Period of Test : Daecaember, 2016 to October 2017
Test Report Mo. o T-1115M1641/2017
Maonthear : November, 2017

i} The resulls reported in this report are cbserved values and no corrections
hawve bean appliad for atmospheric and site conditions.

ii) The data given in this report pertain to the particular machine submilted by
the applicant, for tests.

iii) The results prasantad in thiz report do not in any way attribute to the durability
of the machine,

iv) This repart should not be reproduced in part or full without prior permission of
the DRireclor, Central Farm Machinery Training and Testing Institute, Budni
(M.F.)

v] This is the First balch test report and therefore, should be read in
conjunction with the Test Report of base modal i.e. “Swaraj 744 FE Tractor”
bearing raport na. T- 4017821 releasad in July, 2000 and the supplementany
report, " Swaraj 744 FE Tractor™ bearing rapor o,

T- 1114M1640/201 7released in November, 2017.

SELECTED CONVERSION

SELECTED COMNMVERSIQONS ABEREYIATIONS
-1 - |
No Units Convarsion Factor : .
1 Force: | apa Az per applicanl
1 kal 580865 M TDE Top Dead Centre
| 220462 |bf I3 Indlan Stardard
2 Power: LHS Left Hand Side/
IRHS Righlt Hand Side
1 hp 1.01287metric hp (Ps) | Hg Mercury
457 W ) | Temp. Temparaiure
1Ps 7355 W | MR Mot recorded
A 1.35062 Ps | Lrpm Revolulions per minula
3 Pressure: QWD | Quier diameterd Inner diameter
1 psi 6.855 kPa M.A. Mot available/MNot applicable
1 kafliem® 95.06T kP= = 735.56 mm PTO | Power take-off
B af Hg F.H.___ | Relstive Humidity
1 bar 100 kPa = 10 MNicm® e | | Seal Index Paint
1 mm of Hg 1.3332 m-bar |
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- 111511 641/2017

SWARAJ 744 FE- TRACTOR Commercial {Batch)

-
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The “Swaraj 744 FE” fractor had undargane “Iniliz] Commercia! Test® at this Institule ™

= t=si report Mo, T-404/821 was released in July, 2000, Thereafler, the firm had made

Lo e =
T

czlion in the specification of the tractor and permanenty incorporated and tested under
ementary tesl vide test raport Mo, T- 1114164002017, raleased in November, 2017.

Sow Ihe applicant has submitted an application vide letler Mo, 2001606076 dated 29.06.2014 for
==ich tesling of “Swaraj 744 FE".
all nacassary tests as per tahle-1 of clause 6.0 of 1S ; 5995 - 1993 (Reaffirmed in 2009)

were carried aut 2nd test raport released as under,

11

L
.

b
—r

Manufacturer

Test raguasiad by
Salaciad for test by
Flace of running-in

Duration af said running-in, (h);

- Engine
- Tranamission
Method of Selection

Tractor:
Makea

Made!
Brand name
Type

Year of manufaciura

Chassis number
Couniry of arigin
Engine:

Make
hModel

Typs

Saria! number

Yezr of manufaciura

Country of origin

M/s. Mahindra & Mahindra Ltd.
Farm Equipment Sector,

Swara] Division

Phase- IV, Industrial Area, 5.A.5.
Magar, Mohali, Punjab - 160 0535
The manufacturer

The testing autharity

Al manufacturers works

28

32

The lasl sample was sefecied randomly
aut of Seven fraclors from the praduction
ling by the representative of tesling
authaority.

1. SPECIFICATIONS

Swaraj

Tdd FE

Swaral

Four wheal, Twa wheel driven, Uni
consiruction, General Purpose, Agriculiural
Traciar

WY {Le. 2016)

WY CNASDI2AG7ETI

Indiz

Wiz Swaraj Egnines Lid.

RE 20 TR

Four stroke, waler cooled, direct injection,
dizseal engine

43 2000 SWMNAS221

2016

India

Engine speed {rpm}, (Manufacturer's recommended productlon settings):
- Maximum speed at no lozd

- Low idle spead

- Gpeed al maximum torque

Rated speed, {rpm}:

- For PTO use
- For drawbar use

2100 o0 2200
S80 10 TO0
1200 10 14600

2000
2000

(THRAL FARKM MACHINERY TRAINING & TESTING INSTITUTE- BUDNI
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T- 11151641/2017

SWARAJ 744 FE- TRACTOR Commercial (Batch)

1.3

1.4

1.4.1

1.4.2

143

=
:Jl.
A

Cylinder & Cylinder Head:
Mumber

Disposition

Borelsiroke, (mm)

Capacily as specified by the
applicant, {cc)

Compression ratio

Type of cylinder head

Type of gylinder liners

Type of combustion chamber
arrangement of velves
Valve clearance (cald/hot):
- Inlat valve, {mm}

- Exhaust velve, (mm}

Fuel System:
Tvpe of uel feed syvalem

Fuel tank:

Capacity, {1

Lacatian

Frovision for draining of sedimenlss
waler

Material of fuel tank

Water separator:
Make

Type

Loeation
Capacityl)

Fuel feed pump:

Make

Typa

kod2liGroup combinaticn Ma.
Provision of sadiment bawd

Klethod of drive

Fuel filters:

Mzke

odel/Group combination Ma.,
Mumbar

Type of elements;

- Primary

- SECondery

Capacity of final staga filter, {1}

+ .50

: Three et

Vertical, inline
11001910
313G (apa)

18,5 (£ 0.5) ;1
Individual

: Wel replaceable

Cavily torroidal on pistan crown
Cverhizad

025 -0.20
: 030 =035

v Gravily and farce feed

20,0

v Above clutch housing

Mat Prowided

Matallic

v alest
: Transparent,

gravity separation,
funnel
Betwaen fual tank and primary fual fiter

Basch, indiz

: Plunger

FR/KSZZADEZ (apa), 9440030029 {apa}

: Provided (metallic)
: Through FIP of camshaft

: Bosch, India
s FO0Z2 H20 108
: Two

: Cloth
: Papar
¢ 043

Boszch, India

F 002 AQEZ 469, PES3A0D220R32000
Flunger, Inline

BESTEAST

Through timing gesrs

inverted
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T- 1115164172017 SWARAJ 744 FE- TRACTOR Commercial (Batch)

T4.6  Fuel Injectors:

Make ¢+ Basch, India

Model/Group combination Mo.; e
Holder Mumbsar . FO02 CT0 552 3
Mozzle Number r DSLA 159 P 1542

Typa ¢ Multi hole {four hotea)

Manufaciurer's production pressure @ 250+ 08

saiting, (MPa)

Injection tming : 13 21 degree before TDC

Firing order ¢ 1=-2-3

1.4.7 Govarnor:

hake 1 Basch, India
ModelfSroup combination Mo, ¢ RSV ATS.ID0DATCIZTTR
Typa i Mechanizal, cenirifugal, varable speed
Governed range of engine spesd, : 58010 2200
(rpim)
1.5 Air intake system:
1.5.1 Pre-cleaner;
Make 1 Swaraj
Tvpe : Cyclone with ranzparent dust collactor
Location ;o the top of main air cleanar
1.5.2  Air cleaner:
Maksa i Sietz
Type : il Bath
Location :  On LHS of engine, autside the bonnet
Range of suction pressure st @ 3.0
maximum power, [kPa)
Capacity of oil bath 070
Maintenance schedule : After 8 1o 16 hours In dusty condition and
ol hours of operation in normal condition.
1.6 Exhaust System:
Tyne of silencer :  Updrafi, oylindrical
Position of silencer outlet with rE5pE::t to S5IP, {mm):
= Warlical 2
- Longitudinal : 1450
- Lateral o 530 (on RHE)

Fange of exhaust gas pressure gt @ 490 6.5

maximum power (kPa )

Provizion of spark arresting davice @ Mol provided

Provision against entry of rain water  © A bend is provided at the top of silancer

1.7 Lubricating system:

Type ¢ Forced feed-cume-splazh

il sumip capacily, (i} r B.AD

Total lub oil capzcity, (1) PoTE

Gl change period : First change after 50 hours and
subsequenty afler every 280 hours of
operation

Type of capling device, [f any) ¢ Provided

CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDMI | Page 7 of 51




T- 11151641/2017

SWARAJ 744 FE- TRACTOR Commercial {Batch)

Deatails of ail cooler:

hake Mot available

hModal Mot available

Type Thres circular plate type haat exchanger

Mo, of pletes & diameter, 03 & 530 mm

Location On LHS of oyiinders block into the waler
jacket

A Filters:

Make Mot available

Tyoe Full flaw, Spin-on throw away, paper
elemant

MNumber One

1.7.2 Pump:

Type : Gear

Method of driva ¢ Through Uming gears

Pressure release setting, (kFa) 880 £ 50 [apa)

Minimum  permissible  pressure, 49 (apz)

(kPa)

1.8 Cooling system:

Type Forced water circulation
Erand name of the coalant Mol applicable
Coolant water ratio Mot applicable

1.8.1 Details of Pump Cenfrifugal with semi open impeller having
six vanes of 78.9 mm diameter and driven
{hraugh crankshaft pulley by & cogged '
bale.

182 Detalls of fan Suction lype having palypropylene blades
and 374 mm diameter, and mounted on
waler pump shaft.

Means of lemperature contral Thermostat
Bare radiator capacily, (1) 27
Coolant expansion tank capacity,{l) 0.8
Total coolanl capaaity, { 1] T.70
Radiator cap pressure, (kFPa) &
1.4 Starting System:
Type 12V, DS, Electrical
Aid for cold starting Mane
Any other davice pravided for sasy Mane
zlarting
1.10 Electrical System:
1.10.1 Battery:
hzke and model Exide Espress & MHD1000
Typa Lead acid
Capacity and rating 12%, 100 Ah at 20 hours discharge rate
Lecation On RHS of clulch housing in =eparzle
metalic bax.
== =]

e Sl

FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDNI |
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T- 1115/1641/2017

SWARA. 744 FE- TRACTOR Commercial (Batch)

1.10.2 Starten
Make Lucas = TVS {apa}
Madel S 114
Tvpe Pre-engaging, solenald oparatad
Power rating 12V, 1.9 kW
Serial number Mol avallable
1.10.3 Generatar;
Make Lucas - TWS
Model 4115
Type Alternator
Serial number Mol avallable
Culput rating 12V, 36 A
Method of drive Through crankzhaft pulley by a cogged "W
belt
1.10.4 Voltage regulator In-bwilt with alternatar
1.10.5 Details of lights:
: Distancea bebsasn
No. & _ Hﬂl?ht Ffb the . cez:re -::n_fdme db-eam_
i a. & capscily | centre of beam 2e, and outside =dge of
Descriplion ar buﬁ'.l : ghove  ground [} tractor  al staﬁﬂﬂfﬂ
level, (mm) rear  track  seiting,
immi
Front Lightls:
- H=ad lights 212%, A5/35W 1240 130 % 100 ]
- Parking lights 2,12\, aW 1310 65 x 63 180
-Turn cum hazard light 2,12V, W 1310 TO x 65 125
Rellectors {white) 2 1310 G0 x 55 230
Rear lights:;
= Tail-curn-brake ligh 2,12V, 215w 1330 G5 x 63 240
-Turn cum hazard light 212V, W 1330 70 x G5 170
- Plough light 1, 12V, 35W 14585 125 @ 200
{on BHS mudguard)
- Refllactars {Red) 2 1330 30 x 55 260
- Begistration plate light Fart of rear lighl assambly
{BHZ)
1.10.6 Main switch Koy turn bype, having three positon viz:
iy QFF
i} "Circwit’ QM
i) START
1.10.7 Light switch Rotary type having four positions viz.
iy QFF
i) Farking lights + Dash board lights "GN
i) Head lighls {short beam] + (i)
iv) Head lights (long heam) + (i}
1.10.8 Horn:
Make Mind=
Tvpe 12 ¥, 2B, Electromagnatically vibraled
diaphragm
Locatian In front of radiator, under the bonnet

CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDHNI
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T- 1115164112017 SWARAJ 744 FE- TRACTOR Commercial {Batch) .|/ {2

s/
1.10.9 Fuse box : Conlaing four number of fuses of following H‘-;H{J-__g_ﬁ._._;"
_capacily: -
Capacily 12 A 104
Me. of fuse Q1 03
11010 Details of other electrical accessories:
110101 Starting safety switch : Engine will net slart unless the High-Low

range shift lever is in neulral posilicn.

110.10.2  Flasher Unit:
Maks : Inlerfaca
Capacity:
- Turn signal po 12V, 21W x 2 +2W 2 1
- Hazard signal AV PN w4+ P2
Flashes/min. v 8BS

1.10.10.3  Seven pin traller socket : Provided

1.1 Instrument panel details:
i} Engine speed cum cumulative run hour meter (4 to 24 ) x 100 rpm
i} Water temperalure gaugea (with colour Zones)
i) Fuel level gauge (with colour zones)
iv] Engine ol pressure gauge dwilh colour zones)
W] Starting switch (key-tum typa)
wi Light swilch (Rotary tvpe)
wil) Turm cuem hazard indicator
will)  Turn indicatar switch

ix} Hazard light switch
x) Head lamp {long baam) 'ON ‘indicator light
i} ampare meter (with colour zones)

xli} Fuel shul-off knab

xiii)  Harn push button

xlv] Hand acceleralor lever

xv) Slearing cantrol whes!

xvi) Rear View mirror

xvii]  High low laver neutral indicator
aviil)  Trader engage indicator

1.12 Transmission System;
1.12.1 Clutch:
hake : Luk. India
Type : Dugl, dry friction plates
Ma. of friclion plate, (2] 1 Twa
Size, fmm):

Transmission : 278963 /165.70 3
FTO v 27249/ 165,50 @
Method of operation ;
Transmission ; By depressing the clutch padal, half way
pravided on LHS of operalor's seal.
PTC : By depressing the clutch pedal, fully
pravidad an LHS of aperator's seal.

1122 Gear box:
Make 1 Swara)
Type : Meachanical, combination with  sliding
mesh gears and epicyolic high — low range
selection unit

~=TEAL FARM MACHINERY TRAINING & TESTING IMSTITUTE- BUDNI | Page 10 of 51




| T-1115/1641/2017

SWARAJ T44 FE- TRACTOR Commarcial {(Batch)

Mo, of spoods:
- Farward
- Ravarse

Gear shifting patiern

Ll capacity (1)
il changing period

1.12.3 MNominal Speed:

Location of gear shifting levers

- | ]
0z ' [
bain gear zhifing lever and range
zalection gear shifing lever iz located in

the front of cperaiors zeat
i3 Tunie

® ®

1 2 = EabEl
Gear selaction an electi
lewvar lever

50.0 [comman with differentizl, rear axle,
hydraulic and brake systam )

: Afler 1600 hours of eperation.

Movement | Gear Ma. of engine revolulions for Momimal speed al raled engine
M. one revolution of driving wheel | speed whan fillad with 14.8-28 size
- tyres 640 mm radius index, (kmph}.
L1 172,61 2.80
L2 131,28 .67
L3 7803 .11
L4 23,90 2.84
horward:. o 50.12 362
H2 38.04 12.67
H3 2290 21.07
H4 15.62 30.59
| Revarse LR 145,53 331
HR 4214 11.45
1124  Differantial :

Type Crown wheel and bevel pinion, with
differential unit accommedsted inside the
differential hausing.

Reduction through crown wheel & 3.231:1 (4213 T}

bevel pinion

¥l capacily (1) 800 {common wilh gearbox, rear axle,
hdraulic and brake system )

Nl changing periad After every 1600 hours of operation

Differential lock: Mot Provided

1.12.5 Rear axle & final drive:

Tvpe

Feduction through final drive
Ol capacily of final drive, (1)

Ol changing period

Bull gear and pinicn  reduclion wunit
sccommodated  inside  the  differential
hicusing

483371 (BBNZT)

0.0 {common wilth gearbox, differential,
Feedraulic and brake sysiem )

After every 1600 hours of operation

CEMTRAL FARM MACHINERY TRAINING & TESTIMNG INSTITUTE- BUDNI : Pege 11 af 51




T=- 1115M1641/2017 SWARAJ 744 FE- TRACTOR Commercial {Batch)
1.13 Powar lift (Hydraulic system):

= Maka Swargj

- Typs Open centre, live, ADDC

= Mo, and lype of internz] oylinder
- Type of linkage lock for transparl

One, singla acting

A isalating knob iz pravided on dislribuler,
whien fully tighien acls as transport lock

1.131 Hydraulie pump:
= Make & Modal Rexzrath
- Type Gear
- Localion & driva Cn RHS of engine, through timing gears.
Mo, & Type of filter Oneg, spin an through away
Hydraulic il capacity, (1) 80,0 [common with transmission  and
brake svstem }
Oil changa period After every 1600 hours of operation.
Provision for external lapping Provided (A isolaling knab is provided on
distributaor]
Details of control : i Pasilion coniral lever (Black),
[} Draft coniral lever [Red).
i) Isolation valve knob on distibuior
Mathad of drafl sensing Through top link
1.13.2 Three pelnt linkage:
St As per |5:4458- fits
M, Observalions 1987 (Farl-1) measurad Remarks
= {Call/ Catll), (mm) | (mm)
1 2 3 | 4 5
I Upper hitch points:
a} | Dia af hitch pin hale 19.30 10 19.80 7 25.9 Conforms fo
i 25.70 te 25.00 Cat. Il
b} | Widlh of ball 44.0 (max. )/ 81.0 Conforms fo
) 51,0 (max) Cai Il
ll. | Lower hitch points:
a) | Dia of hitch pin hole 22,40 tn 22.65 ¢ 28.0 Conlarms fo
28.70 to 29.00 Cat Il
b) | Widih of ball 24,8 to 350/ 44.9 Confarms to
_ 44.5 ta 45.0 Cat. Il
. Lateral distance from lower hitch 354 Confarms to
painl io canire line of tfracior 308 435 Cal. |
¥, | Lateral movament of lower hilch 100 {min) f 280 Canforms to
peinls E 125 [min} Cat, 1 & 1| |
W, Distance from and of power lake- 630 Conforms ta
off o cenire of lower hilch paint 450 1o 575/ Cal. |
toweer links in horizontal posiion) 560 1o 625
Wi, | Transport height B20 (min ) 935 Conforms 1o
250 {min) [ Cab &l |
[ Wil | Powarrange &40 (min ) BED Conforms 1o
| [Without farce) G50 {min] Cai. | &Il
VI | Leveling adjusiment 100 (min} 320 Conforms {o
i 100 {min ) Cat | &1l
I¥. | Lower hilch point tyre clearance 100 [min) aaa Canfarms to
| 100 {min} Catl &1l
X. Lower hiich polnt heighl 200 (max) f 200 Canforms La
200 {max) Cal 2D |

{
| CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDHNI
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T- 1115/1641/2017 SWARAJ 744 FE- TRACTOR Commercial (Bateh) )
TR

1.13.3  Linkage g&umetry dlimnnsliuns [Refar Flg 1A l‘k B0\

radius indes:

Sl o= ; Dimension of Selling uzed
Mo, Parameter bt range, {mm) duting lag,lfsl. fmm)
1. Lengih of lawear link & T80 VB
2, Length of lift arm B 235 235
3. | Length of lift rods [ B0 725 FlH
4. Lenrgih of 1op link ] 500 to YEQ 929
- Distance of §ift rod connaction point E
irom pivaol point of fower link. 480 & 450 ki
G. | Distance of lower link pivol paint from rear wheel axis; .
-Harizonially F 114, behind 110, bahind
“ertically & 145, balaw 145, balow
T. Distance of upper link pivol polnt fram rear wheel zxis:
~Horizonizlly H 300, 305 & 355 253, behind
- behind
Sartically J 270, 300 & 330 300, above
L ghave
& Cistznce of il arm pivol point from rear wheal asis:
-Horizantzily K T, foraard 70, Forward
erlically _ L 370, ghove 370, above
8. Haight of lawer hitch points relative to the rear wheel axis:
| - In high position M 140 1o 345 210, above
- I low position . M - 600 10 - 275 440, belaw
10. Height of lawer link hitch points - 210, above 210, abave
when locked in transpord position
Lower link
Fear whee
axis
[
R
Ground levey ¥

Rear wheel axis
Fig.1 (A): DIMENSIONAL NOTATIONS FOR TABLE OF LINKAGE GEOMETRY

CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDNI | Pape 13 of 51




T- 111516412017 SWARA 744 FE- TRACTOR Commercial (Batch)

1.13.4 Drawhar:

1.13.4.1 Linkage Drawbhar [Refer Fig. 1 (B)]:
: a5 perlS; - measured,
Matation Ifﬂr;l- Iﬁgjﬁﬁ;?ﬁf i () Remarks
A G683 £ 157825215 GE4 Conforms 1o Cat. |
B TS i{min} £ 75 {mir) 7h Conforms o Cat. [ &1
L 30 {min) £ 30 {min) 30,3 Conforms o Cat. | & 1
D 217010 2200 1 27498 Canforms to Cat, I
27.78 10 28,00
E 39.0 {min) / 49.0 {min} 54 Conforms o Cat. | &I
F& 120 (min) F12.0 (min} 121 Conforms to Cal. | &I
= 15.0 [min} M15.0 {min) 16.2 Conforms o Cal. | &
HiZi 25=1/25+1 24,84 Conforms to Cal | & I
J B0+ 1.5 FED£1.5 a0 Conforms to Cal. 1 & I
Mo, of holes 7.4 | o7 Caonforms e Sal. |
w— ke —*BH
. e — | iy

D —ig— = -2 b
- A 1
‘ — J—.-|'-'— !

BELIE
|G|E %

Fig. 1 (B): DIMENSIONAL NOTATIONS FOR LINKAGE DRAWBAR

11342  Swinging drawhar : Mot provided
1.13.4.3  Provision to attach trailar brake : Provided
valva
1.14 FPawer take-off shaft:
Typa ¢ Type-l, Semi indaependent
Method of engaging : By a hand lever provided on LHS of
operalor's seal.
Mo, of shaftiz) o Dne

FTO spead comesponding lo : 653

rated engine speed of 2000 (rpm)

Distance behind rear axla, (mim} ¢o3an

Engine 1o PTO epaad ralio v 2062501
Whether the PTO shaft is capable : Yes

of transmitting the full power of

anging

Othar speeds corresponding to i Mot applicabla
rated engine spead

CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDN| | Page 14 of 51




T- 1115/1641/2017 SWARA.J 744 FE- TRACTOR Commercial {Batch)
1.14.2 Specifications of Power Take-Off Shatt: [ Refer Fig, 2 ]
L As per Remarks
Specification |S:4931-1995 (Type-l) Az observed
Maminal spesd (rpm) 540 £ 10 940 rpm af PTO | Conforms 1a Cat |
zhaft
corrasponds o
1654 rmpm  of
enging.
HMo. of splines E [i] Conforms to Cat. |
Diraction of rolation Clockwise Clockwise Canforms to Cal. |
Localion Tha position of the centre | & mm on LHS Canfarms fo Cal |
of the end of PTO shafl
shall be within 50mm to
nght or left of the cantre
line of the fractor o
Dimensions (mm) {See Fig. 2):
bz ' 34.79 + 0.06 34.74 Canforms 1o Cat_ |
dz 25,91+ 0.05 28 66 Conforms fo Cat, |
B 2044+ 0.1 2936 Conforms to Cat, |
| AR (Dplicnall 8.3+ 05 5.6 Dogs not conform
L ' 8.589 - 0,09 8,53 Canforms to Cat. |
-016
a 7 7 Confarms to Cat. |
b {Opticnal) 25+ 0.5 255 Conforms to Cal, |
£ 35 as Conforms lo Cat. | |
X ag* ao® Canfarms to Cat. |
B 76 (min) 7o Conforms 1o Cat. ||
h 450 10 675 655 Conforms to Cat. ||
S
| o
_r/— " | . I | ﬁ"“\-\.-\.\,
| J,l—.J— I
- 4 ~
_————
- 1 L

— —_— - [} P

Fig. 2 (a}: DIMENSIONAL NOTATIONS FOR TYPE- POWER TAKE-OFF SHAFT

1.14.3 Power Take-off Master Shield :  Pravidad, Type - |
Dimensions of PTO master shield for type | & Il FTO {mm) [Refer Flg. 2{ k1]

Specification | As per IS 4931- | As observed Remarks
1985
k 70 [min) 0 Conforms
{— m 12545 125 Canforms
' n 8B5S 200} Conforms
|- [ 28525 285 Confarma
r | 76 (max.} i 1] Conforms ,
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115
1154

1152

1.16

#fif SHEE DRTIDHAL
Fhmin 3

faoc———

| 3 ]

SwaAlT AP L —

Fig. 2 (b): DIMENSIONAL NOTATIONS OF PTO SHAFT MASTER SHIELD

Towing hitch:

Front:

Tyne

Location

Haight above ground level {mm)
Type af adjustment

Width of clevis, (mm)

Dia of pin hale, (mm)

Rear:
Type
Location
Height above graund lavel, (mm):
- Maximum
- Mimimum
Mo, of position
- Type of adjustment

Cistance af hitch point,{mm):

- Fram rear axle centre

- From power laka-oif shaft end
Dia of pin hale, {mm)

Width of clevis, {mm)

Stearing:

Make

Typ=

Location of confral whael
Method of operation

Diamater of steerng conrol  whael,
(i}

Steering oil capacity, { 1)

Lubricant change peariod

Distributor (HSU Unit):

Make

Type

Localion

Clevis

&t front of front engine suppart
E60

Fixed

B34

26.3

Clevis
At rear of transmission housing

815
a7
i

By ehanging and reversing the posilion
of hitch on ils maunting bracket

1 455

295
34,7
79

Danfozs

Hydrostalic (power stearing)
{n top of gearbax housing
Manually through  steering
wheal

a0

conlrol

1.50
Afler evary 1600 hours of operation.

Danfozs
Hydrostatic, open cenlre
On top of gearboax housing

| CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDNI
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147
1.17.1

1.17.2

1.18
1.13.1

wLie 7

Pump:

Make

Type

Lacation
Mathiod af drive

Hydraulic cylinder;
Maka

Tvpe

Location

Brakes:

Service Brake;
Make

Typs

Location

Mo, of discs

Area of liners. {cm®)
hdalarial of liners
rMelhad of operation

brake oil capacity, [ | )

Lubricant change paricd
Parking Brake:

Tvpe

Meathod of operalion

Whee| Equipment:
Stecrad Wheel(s):
Make

Mumber

Type of tyre

Size

Piy rating

Maximum permizsible Ioading capacity

of each yre al 250 kPa pressure, (kal)

Recommended inflation pressure, kPa :

= for fleld wark

- for transpori

Track width, {mm)

tethod of changing frack width

Pake & siza of rim

Driving wheal:

hMake

Mumber

Tvpe of tyre

Siza

Fly rafing

Maximum permissible leading capacily
of each tyre al 230 kPa prassure, (kaf}

oy

Gear l\'j. . /:.f

NGO

I..
fus

Raxroth

On frant RHS on engine
Through Liming gears (common Lo
Fedraulic pump zhaft)

Mat availabla
Dauble aciing, sing connecting
Cnorear LHS of front axle

JrdIL

Mechanical, multidise &l immersed

On  bull  pinion  shaft, oulside
differential housing

Four fon each wheal side)

31:3.0 {on gach wheel side)

Faper bazed

Indepaendent ! cambined RHS food
aperated

0.0 [common wilh fransmission and
hwdraulic system )
After every 1600 hours of operation.

Pawi and ratchet arrangement

Service brake acls as parking brake
when locked in depressed pasilion by
a hand lever provided an BEHS of faat
rest,

Good Year

Two

Prieurnalic, rinbed
600 =16

3

50

2354

2354

1230, 1330 (sid.), 1440 & 1530
Invering wheel disc and by extending
telescopic front axle..

SSWL, 4.50E x 16

Good Year
Two
Pneumalic, traction
14.9- 28
1&
2120

.--;El'_ f_‘l,_“

~OTEAL FARM MACHINERY TRAINING & TESTIMG INSTITUTE- BUDMNI
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SWARAJ 744 FE- TRACTOR Commercial {(Batch)

A
L o Y,
Recommended inflation pressure, (kPa 'r;j'rf“‘. r-*.T 1"-.“_;':
- Tor field wark ;4R '-.:"' (e
- for transport . 108 GO
Track width, {mm) : 1430, 1420 (std), 1480, 1540, 1620,
1700, 1740 & 1820
Method of changing track width : By changing and reversing the position
of dize on off-sel whieel rim lugs
Make & size of rim WL &V 2 28
1.16.3 Wheel base, (mm} s 2104

Method of changing wheel bage. fany : HNona
1.19 Operator's seat:

Makea : Mot availabla

Type :  Cushioned with backrest
Tvpe of sUspensian - Two Helical springs

Type of damping :  Hydraulic shack absorber
Range of adjustment,fmm):

- Verical o il

= Lateral : il

- Longitudinal R

1.20 Provision for safety and comfort of operataor;
1.20.1 Conformity with 15: 12343-1998; (Re-affirmed in March, 2009).
Cperator's seat meels the requirements.
1.20,2 Conformity with [8: 6283 (Part-1) = 2006 {Re-affirmed in March, 2009) & I1S5: 62832
[Part-2} = 2007 (Re-affirmed in March, 2004}):
Contreds ara idenlifiable with symbaols meets the requirements,
1.2003  Conformity with 15:6133-1983 (Re-affirmed in March, 2009):
Location and movemant of varicus contrals meats the requirement.
1.204 Conformity with 15: 12239 [Part-1)-1996 (Re-affirmed in February, 2012}
Meets the raguirements of 15:12235 {Pari-1)-1996, except the following:
i} Width af foot step is less than the Z200mm.
i}  The spark arrester has not bean provided in the axhaust syslam
1.20.8 Conformity with 1512239 (Part-2)-1999 (Re-affirmed In March, 2009):
Meets the reguiremeants of 15:12230 (Part-2)-1989, except the following;
i} The working clearance around the posilicn cantrol lever & and draft confrol is
lesa than ¥0 mm.
1.20.6 Conformity with IS: 14683 — 1909 (Re-affirmed in March, 2009) :
Lighling requiremenis conform to 15; 14653-19049,

1.20.,7  Rear view mirror:
Rear view mirror is pravided
1.20.8 Slow moving emblem : Provided

1.21 Labelling of tractor as per 15: 10273-1987 (Reaffirmed in March, 2009);
Locations of labelling plate:- The labelling plate is riveted on LHS of the gearbox

heusing and provides the following information;

Mame of Manufacturer Swaraj Division Tractors
Mahindra & Mahindra Ltd.

haka Swara

Madel 744 FE

Year of manufaciure W {ie 2016)

Engine Mumher 4% A0H/SWN25221

Chassis  Mumber WY CN45022957873

Maximum P.T.D Powear, EW (hp) 0.1

Specific fuel consumption,(o'hph) 265
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T- 1115M1641/2017 SWARAL 744 FE- TRACTOR Commercial {Batch)
1.22  Ballast Mass (kg): x
a5 used A5 used during fiedd | As used durinp
Farticular during test haulage lasi
drawbar last Dy land
.| weighl i &0 i) iz
Front ~Water Ni . Nl Nl
C.1. weight 360 1580 180
Rear Water 320 Nil Nl
Addifional weight, if any Mil Mil Mil
1.22.1  Standard ballast if any: None
1.23 Masses:
Mass af the tractar withaut operator but
Parliculars with all the liguid reservairs full, (ko)
Frant Fear Tolal
i) | Withoui ballazl 743 1328 2070
iy | With ballest as uvsed durng  drawbar
perarmance last B3 1975 2510
i) :-;Jrlltdh] ballazt as used during field test (dry asp 1480 2340
] Wilh ballast as used during haulaga lasi
{including frailer hitch, canopy & linkage 850 140 2340
drawhar)
1.24 Owvearall dimensions:
. Height. (mm} Ground
Condition | -ength. | Widh, With exhaust | Without exhaust Clearance,
{mm) tmm) : :
pipe pipe [mm}
With 1840 { &t 435
unballast 3440 l 1820 2240 steering whesl) (Front axle)
1.25 Number of axternal lubricating paints:
- Qiling il
- Grease nipples 0z
- Greasa oups 19
1.26 Colour of tractor:
Chazsls Smoke grey
Sheet metal:
Bannet Blue
Mudguard, Rim & Disg Cream vallow
2. FUEL AND LUBRICANTS
21 Fual The High-speed diesel ol supplied by M's Indian Of
Corporation Limited having densily of 0836 glee at
15°C was used.
22 Lubricants: =
5. . As recommended by the ) .
. Ma. Parliculars manufactures A5 used during the test
1. | Enpine & air cleaner oil SAE 30 As recommended
2| Transmission , Slearing ELF 2371 Ol originally filad in the
housing, Hydraulic and ractor syslems ware not
=4 brake svsiem changad
3. | Grease MP Grease WMF Grease
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SWARAJ 744 FE- TRACTOR Commercial {Batch)

3. PTQO PERFORMANCE TEST .":f';"
Ll
Datais) of test 3012017 & 1.02.2017 e
Tractor run al the Insfifute prior to start of 725 o
PTC est (h)

Type of dynamometer bench usad SAJ-AG 250 Eddy Current,

31 The rasulls of power take-off performance are tabulated in Table-1 and graphically
represented in Fig. 3, 4 and 5.
Table—1
Speed {rpm} Fuel consumplion Specific
Fowear, = 2ner
T PTO Engine {Ith} (kg fESFEEI.E] tkl,,n,'hg;lir;,
1 2 3 4 ] & 7
a} Maximum power — 2 hours test:
30.3 553 2000 | 807 7.58 0.250 I .34
28,5 553 2004 8.67 7.25 oesr | 3.32*
b) Power at rated engine speed (2000 rpm):
30.3 53 2000 o7 | 758 ] 0ze0 .34
285 693 2000 B.ay 725 | 0.253 3.32"
c) Power at standard power take-off specd (540 £ 10 rpm);
27.0 540 | 1654 |  7.76 6.49 0.240 348
256 _hap | 1654 743 G622 | 0.243 3.45°
d} Varying loads at rated engine speed:;
[} Tarque corresponding to maximum power available at rated engine speed:
03 | 653 2000 | 907 758 | 0.250 3.34
i} 85% of the torque abtained in {i):
265 | 672 | 208a 812 | 678 | 0.256 5 3.26
ili) _75% of the torque obtained in (i} :
20.1 578 | 2076 | 658 540 | 0.273 | 3.06
| iv] 50% of the torque ohtalned in (i) :
%36 | BBE | 2101 | 522 | 438 0321 | .61
v)] 25% of the torque obtalned In (if) : )
B8 | §o2 2118 | a3sa [ 325 | 0478 | 175
vl) Unloaded:
01 T #aF | 27135 261 [ 248 [ 21800 | A
_e} Varying loads at Standard PTO Speed:
i} Tergue corresponding to maxlmum power available at standard PTO spead: (540 + 10
rpm):
270 | sa0 [ 1854 [ 776 | B49 | 0240 | 3.48
| i) BS% of the loerque obtained in [i) -
236 BEG | 1703 |  FA4 573 | 0243 B4
_iii} 75% of the tergue obtained in {ii} : ' :
179 | 661 | 1718 | 547 | 457 | 0,255 | 3.27
iv] 50% of the torque obtained in i)
123 | 570 ivas | 4268 | ass | 0.294 | 284
. v] 25% of the torque obtained in (i) :
. B1 | 575 1961 | 307 | 257 | 0.421 | 1.99
| i) Unloaded:
01 | 578 | 1173 | 183 [ 181 | 16100 | 0.05

* Under high ambient conditions
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FIG 3: PTOPERFORMANCE CHARACTERISTICS
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! CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDNI | Page 21 of 51




ffm; 1

T- 11151641/2017 SWARA. 744 FE- TRACTOR Commercial (Batch) \F@L 2
G0
. d 7= — = - a4

— = Pouwit at il throttle

. —Z— Eq.SET al full threltle
5 183

156

i\

e
"'H..‘:
—

)
)
| ity
z &

Powar |k}
Lt

15 5

Enquivalent crankshaft tergque (Hm)

o 52
3 5
ol A 6
fie — —
—— 5FC atl fullihobla
Gan ._‘___.n'm:l" 7
T
——HFF at full thintthe - )1
= =450 4 1___,,A'_'l" ,_..rﬂ"ﬂ -
Z ; g
= _/U'/ 2
i =,
E =01 " g E
el
i 5 dj/ E
| =
B dan A
} E T
* \ g
& GREN 3 é
- l
i
(=
4% L
¥ ] 2
a0 1
iy ',_._‘.--'lﬂ-n-"'
doin-—— * 1
20K = o
1 fudu A A0 AR LR PLLTT S a0

Englne gpawc {rpin)

FI5.4: PTC PERFORMANCE CHARACTERISTICS
High ambiant)

| CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDNI Page 22 of 51




T- 1115164172017

SWARAJ 744 FE- TRACTOR Commercial

{Batch)

o
b

S50
515
£
475
4E0

= 435

=

=

=

=

g =00

=

E

g 375

(=]

(43

Tl

£

i

=

I

e

B a5
00
75
260
215
0

—#=5FC of full thrats |Fatural amblent)
—o—= 5P st full thiolle (High ambiant}

—8—5FC at part throtle (Hatural amblant)

10 15 i 2= an
Power (kW)

FIG 5: PTO PERFORMANCE CHARACTERISTICS

CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BLDMI

Page 23 of 51




T- 1115164172017 SWARAJ 744 FE- TRACTOR Commercial {Batch)

Sl Mo, Parameters Matural High Ambient
Ambiant
i Mo load maximum speed, (rpm) 2135 2128
i) Egquivalent crankshaft orque at maximum power 144.6 137 6
(M}
i) Maxirmum equivalent crank shafl torgue (Mm} 173.4 162.8
ivh Engine zpead at maximum equivalent crankshaft 12839 1288
torgue, {rpm
v}  Backup torgue (3%) 19.5 18.4
Wiy Smoke level al 80 3% of max, power q.16 -
Vil  Range of atmospheric condition :
= Temperature, (72 2710 30 47 to 44
= Pressure, (kFa) 29921034 1002 o 100.5
- Relative humidity, [%%) 44 1o 48 15 te 30
viii)  Maximum Temperature, {‘:'L‘-}:
= Engine il gz 100
= Coolant &0 a2
- Fuel 15 60
- Alirintaks 28 44
- Exhaust gas 441 501
%) Pressure at maximum power:
- Intake air, {(kFa) 24 29 30
- Exhzust gas, (kPa) 4891065 G.1 1o 6.5
®) Consumptions:
Lub. Ol (oW h) = 0,574
-Coalant (% of tolal coolant capacity) - Mil

4. DRAWBAR PERFORMANCE TEST

Date{s) of {ast v 05062017, 06062017, OF 062017 &
09.06,2017

Tractor run at the Institute prior te stard of 3987

drawbar pedformance 1ast, (h)

Tyvpe of track v Concrele

Height of drawbar, (mm}:

- With standard ballasi v BED

= With ballast v 230

41  The resulls of drawbar performance 1as! consisting of meaximum pawear and pull without
balizst, with ballast and {en hours lasi are tabulated in Table = 2 The rasullz of the
lezle with ballazl, are alzo represented graphically in Fig. 6 & 7.
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5. POWER LIFT & HYDRULIC PUMP PERFORMANCE TEST

Date(z) of tesi v 11042007 & 12042017
Tractor run ai the Institute prior to start of ¢ 21.2

hdraulic test, (h)

Fump spaed al rated engine spead [rpm) ¢ 2000

5.1 Hydraulle power test:

FPump delivery rale al minimum prassure © 285
and rated engine speed, (Fmin)

Maximum hydraulic power, [ kW) : BB
Fump delivery rate al maximum hydraulic : 29.3
power, (fmin)

FPreszure at maximum wdraulic power, - 135
MPa)

Suzlained pressura of the open relief @ 165
valve, (MPa )
Tapping point:

a) Relief valve test :  External circuit
Ll Pump performance tast ;. Pump outlel
Tamperature of hedraulic fluid, {*C) r B0lo g2
5.2 Lifting capacity test :
Hefght of YWarlical Maximiiem Corras- | Moment | Maximum
lowwer hitch Moy eE: corrected ponding | about | b angle of
Test point above | ment with | force exefed | pressure.|  rear masl from
graund in liftirg through full {MFa) axla, varlical
down forces, range, (kM= } | (degress)
pasition, {mm) (ki)
. {rmm)
A P'.||1l:h 20 G35 16.71 14.85 11.19 -
poinls
on the
slandard 200 G544 11.32 1485 14.49 201
frams

5.3 Maintenance of lift load:
Force applied at the frame, (kM) o 1020
Temperature aof hydraulic fluid at the ;&0
start of test, (*C)

Test data;
Elapsed ime (minute) o 0 15 20 25 a0
Cumulative drap in height of liff, (mm} 10 24 ao 52 B2 TZ
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6. BRAKE TEST NG
6.1 Service brake:
6.1.1 Cold brake test:
Date of testis) 0012097 & 06.01.2017
Type of Track : Concrele
Maximum alizinable spesed (kmph)
-Withowt Ballast ¢ 334
“Wilh Road Ballasied 334
| At maximum attainable spead
Unballasied Eraklng device controd, Torce (M) | 501 4II|I:ZI 1 300 200
i Mezn decelerafion, [m/sec) [ 358 3,35 2409 240
Slopping distance, [m) 11.87 1254 | 1362 16.51
Raad Braking devicea conlrol forcaliM) 503 405 aory 208
hallasted | Mean deceleration, (misec”.) 344 233 287 2,00
ractor Stopping distance, (m) 1213 1262 14.15 16.61
] Af 25 kmph fravel spaad
Unballastad Braking device control, forcelM) 233 420 KAy 193
Waios Maan deceleralion,  {m/ sec) | __3.4-:] 311 2.7 2.80
Stapping distance, (m) | 7.9 .68 8.65 .65
Road Braking device control force, (M) | 502 TS 5 211
ballasled | Mean decelerzlion, {m/sec’) 3.36 206 2.78 280
ractor Stopping distance, (m) 7.28 785 L 9.65

6.1.2 Brake fade test:

| Al marimum atfainable speed

Braking device contral force (M)} | B2 436 245 206
Maan deceteration, {m/ sac’} | 358 330 3.00 250
Stopping distance, (m) 12.21 | 12.74 14.02 16.81
| At 25 kmph travel spead

Braking device control forcea, (M) | B28 431 334 237
Meaan deceleration, (m/ sec’] iz 3,04 2.51 2.50
Stopping distance, (m) T.48 7.94 3.58 .65

Maxirmum devialion of fraclor frem is arigingl coursa, [m}) + Mone

Abnormal vibration : Mane

The brakes were heated by - 3elf braking

6.2 Parking brake test:

i 18 percanl slope 12 percent slope with trailar of
Particulars 2,08 tones.
Up Denem g D
Braking dewice control force, (M} 048 343 293 234
Efficacy of parking brake Effective
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7. HNOISE MEASUREMENT

71 Moise at bystander's position:

Dale of fest o T2
Type af track ;. Concrete
Background noise laval, dB {A) : 046
Atmospheric conditions:
Temperature, (°C) 1 25
Prassure, (kPa) . I
Ralative humidity, (%) 1 35
Wind wvalocity, {m/s} AT
TEST DATA:-
| S Mo. Gear T;i?;:?iﬁ:,e{i;zﬂe Mokze lavel, dB (A}
1. Li 2.29 &2
2. L2 3.00 B3
3 L3 4.8 b3
4, L4 T.20 83
a. H1 T.72 82
BG. H2 10.24 a2
7. H2 16.94 B2
. H4 2473 21
7.2 Maolee at operatar's ear lavel:
Diate of tesi . 06.06.2017
Type of rack : Concraie
Backgraund nolze level, dB(A) T |
Atmospheric conditions:
Temperatura, (*C) i
Prassure, [kPa) : 8RS
Relative humidity, (%) : 59
Wird velooity, {mi's) £ 1.0
TEST DATA:
Drawbar pull at which Fhe EnrrEjspundlng Noise level dB (A)
Gear lractor develops the maximum travelling speed,
s level, (kM) {krnph)
Li 13,95 te 17.24 2.71 10 2.54 93
Lz 17.11 3.33 B3
L3 1241101531 594 1o 561 94
L4~ 4.81 0 10.57 9,35 10 5.58 a3
H1i 4,24 10 10,19 10.04 10 227 93

* Gear corresponds 1o the naminal travelling speed nearest to 7.5 kmph.
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8. AIR CLEANER OIL PULL-OVER TEST ﬁg})g ]
'|_ e - .._I'
Date of tesl 18012017 "II‘-'N‘?E; 1o

Traclar run ai the Inatitule prior to start of = 3.53
alr cleaner ail pull-over test, (k)

Atmospherle conditions:

Temperature, {*C) 221032
Pressure, (kPa) o BF.Sto9s1
Relativa humidity, (%) t 280 61
Mazs of ail before test, (g) v Bro3
Al Posidion of fractor Loss of il pull- | Engine o
Mo ol [h owar () | pressune
i) | Traclor parked on level ground 0.70 .10 Marmal
W] | Tractor lilted 15° laterally on RHS® Mil Ml Mormal
) | Tractar fited 15° lsterally on LHS® il Mil Mormial
vl | Tractor tilled 15° longitudinally with front end up 010 0.01 Marmal
vl | Tractor tilled 15° langitudinally with rear end up il L Normal

8. MECHANICAL VIBRATION MEASUREMENT

Date of test s 18022017
Tvpe of tesl surface  Concrete
&1, Yibration, micrans
Mo, A1 load sarrasponding to
Measuring points Al na load 85% af maximum PTO
o poter
| HD VD HD VD
il | Faotrest | Lefl 40 ] 120° 1107
_ | Right 220" s o A O B 1a0*
it} Slearing control whee! an 40 250" 100
fii) Seat Eoliom 20 a0 iy 5D
Back a0 0 a0 20
i) | Mudguard Laft 70 0 120" 1807
Right 20° 70 180" 230"
V) Head light Left G0 40 110° 130°
| Right &0 40 100 130"
Wi} Eztlery base, centre 2407 480° 180 160"
wii) Tail light | Lt 1a0* Gl | aDgr 160*
| | Right 100 180 | 3107 520"
wiii ) Flough light 1007 160* 480" 190*
ix} Gear shifting lever G 7 30 G0
x) Acceleralor leves Hand 140" 100 20 190
Fool 150" Lila] 180* 180"
Xi) Brake pedal Lefi B0 160* 7o 140°
. Right | 120 190° 200 150"
| xit) | Clelch pedal 120” 70 130+ a0
| =iii) | Main hydraulic contral lever &0 B0 50 30
[ xiw] | PTO engaging lever 40 o Fill] 180~

"The: amplitude of mechanical vibration is on higher sida.

! CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDNI | Page 32 of 54




T- 1115164112017

SWARAJ 744 FE- TRACTOR Commercial {Batch)

10. LOCATION OF CENTRE OF GRAVITY

N Condition Parliculzrs Coardinates
Traclor under | Height above ground, (mm) TEE.S
unballasied conditian but — TS EE—
wih &l the  liquid Dustanlc:u forweard from the varlical plane conlaining 775 5
reservoirs il & the the axiz of rear wheels, {mm) '
operator replaced by & | Distance from the median plane parallel to the | 16.6 (towards
5 kg mass an the seal | longitudingl &xis of tractor bisecting the track, {mm) RHS)

11. TURNING ABILITY

ariotl [ Minimum turning diameter, {m] Minimurm clearance diametar, {m)
Charactenslics | LHS EHE LS RHS
Erakes released | T.24 708 v.44 1258
| Brake applied I §.41 §.34 663 §.59
12. FIELD TEST
121 The field leslz comprising of Dise plowghing, Rolavalion and Wel land cultivation (including

puddling and waler proof) were conducted for 11.80, 11.55 and 15.34 hours respaciivaly.
All 1he field 1esis were conducted atl the full accelerator zetlings, when the no load speed of

Lthe engine variad from 2138 o 2144 pm.

12.2 The brief specifications of the implemants used during field tesis are given in Annexure - |
12.3  The summary of field les1 phsarvalion with Disc plough, ratavator and half cage whesl with
puddler ara given In Table - 3.
Table -3
SUMMARY OF FIELD PERFORMANCE TEST
35 Parametarfoperalion Disc Plavghing Ratzvation Fuddling
Ma
i} | Tvpe of soil Light Light Heawy
iy | Av. Soil meoisture, (o) Ay, Depth of TioB Gio 8 1016 15
walar, {orm}
i) | Bulk density of sail, {o'cc) 1.80 to 1.96 1.7 1o 20 -
W) | Cone index (kglcm®) Puddling index, | 6.30ta 7.32 5.81t0 81T E0.3Tt0
{%h) 81 &7
v) | Gear used L-1 L-1 L-2
wi) | Av. Spead of operation, (kmph) 242 to 2.60 2.94 to 297 2.490 1o 3.01
wii) | Av. Wheel slip / Av, Travel reduction, 174181 | -016 o -0 2917 fo
(%) 1598
viii) | Av, Depth of cut [ depth of puddle Jom) 22126 T 22
i) | A Working width,lem) A9 to 95 [ 12910 156 --
%) | Area covered (ha'h) 0,199 to 0,203 | 0.403 to 0.406 -
) | Fual consumpliong;
= {I'h] 247 I 3.83 433t0 511 | £51104.57
- {I'ha) 1744 1o 1887 | 1067 Lo 1268 | -
iy | Aw. Drafl of iImplement, (kM) 54T - =

Remarks: The average luh oil and coolant {water) consumplions during Lha enfire fiald tasts
weare observed 1o be 1.48 mllk & 4.45 mlh raspectivaly.
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12.4 Wet land cultivation (Puddling):

12.4.1  The lractor was fitled with half cage wheel wilh puddler for conducting the puddiing
operalicn. The beiel spacificalion of puddler and half cage wheel wsed is given in
Annexura =1 & Il respectively,

1242 After completion of puddiing test and water proof tesl, the fraclar was parially
dismantled 1o check effecivaness of sesling provided againzt ingress of walar and | or
mud in various assemblies / components as per requirements of 1S : 11082 - 1984
(Technical requirement of Agriculture  ractors for wel land  cultivation). The
chservations recorded ware as under.

| 8. Mo Location Whether ingress of mud Remarks
i andicr water
1. King pin azzemblias i Mo
2, Stub axles M
3. enire pin sssembly [ Mo
4 Cluteh housing Mo
&, Lubricating ol In enaine sump, air cleaner Mo Monea
| sail, ranzmizsion system, hydraulic, brake
and steering system
. Slarter molar _ Mo
T Alternator = Mo
13. HAULAGE TEST
Type of Lrailar E Two whesl Four wheel
(Single axle})  (Double axle]
Gross mass of railer (lanne) - 2.0 G0
Height of frailer hifch above ground lavel, 525 S50
(mm)
Gaar used during the test for negotiating H-4 H-2
slopes up o B%
Averane fraval speed (kmph) 1 .09 1o 31,67 31.57
Average uel consumption:
- {ih} 3 6.0% 10 6.33 G.18 10 6,22
- (mifkmitanne) ' 392 10401 32610328
Averaga distanca traveled per liter of fuel 50105.1 5.1

conzumption, (km)

General observations:

Effactivensss of brakes : Effactive Effective
Maneuverability of Irzctor-irailer combination - Satisfaciory Satisfactary

14. COMPONENTS/ASSEMEBLY INSPECTION
Tha engine and other assemblies ware dismantled after 103.9 hours of traclar aperation at this
Irstitute,
1441 Engine;
1419 Cylinder bora:

Cyli- Cylinder bege dia, imm) Max.
nder Top position Middla pasition Boitom position parmissitle
Mo, Thrust | Mon-lhrust | Thrust | Nonthrust | Thrusi | Mon-thrst | %Ear limi,
sicle side side side side Side L
1. 110,035 | 170,030 110,058 110,022 110,048 | 110,024
2. 110046 [ 110,023 10027 110,077 110030 | M0.022 110,225
5. [ 110022 | 110,076 110020 | 110.023 110,022 | 110,023
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14.1.2 Piston:
Fislan dia, (mm} Pizton e ovinder liner
Top {above top Al skirl clearance at skirt
Fistan COMPrassion ring) il Lim )
Mo, M- A3 bz,
Th_n:Jst N::un-_:hrust Th_rusl thruset ohsarved | permessible
Side Side side sl fimil.
1 105,360 109,360 109.870 - 1.178
Z. 108,350 109 360 104 560 - 0.136 060
3, 109,360 109,370 109870 g {153
Remark [*} i= Mol measurad due 1o piston design.
14.1.3 Ring end gap: )
Ring end gap, {(mm) | Maxmum
Rings Cylinder No. 1 Cylinder Mo 2 Cylinder Mo, 3 ?E“TI';TI"'
Tap Middle Baltzm Tap Midcha Elnll;-:lrl “T\:IFI | middie | Bottam ,;,7"-.-”.
: SR 1ns0 | 050 | 050 | 050 | 055 | 0.55 | 055 | 055 | 0.55 | 175
£ :I?;’E'I“F'- 050 | 050 | 055 | 050 | 055 | 060 | 055 | 055 | 050 | 1.75
il ring 040 | 0.45 0,45 045 | 045 | 045 | 040 | D45 | 045 1.75
14.1.4  Ring side clearanca: .
i Ring side clearance, {mm) Maximum Permissible
Fistan-| Fiston-Il Piztan-1ll Limit, (mm)
iEI_CﬂmEFESEiDI'I ring -——-Tappered-— - - .
2" Comprassion ring 0.081 0.075 0.002 0,25 |
il ring 0.067 0.067 0.059 0.25
14.1.5 Main bearings: .
Bearing Diametrical Crankshaft Maximum permissible limit, fmm}
Mo Clearance, end float, Diametrical Crankshafl
[mm} {mm] clearance end float
2 0.0 to 0.083
2, 0057 te 0102
2 0,102 to 0.104 i g HaR
| 4, 0.081 1o 0.099
14.1.6 Big end bearings: .
Baaring Clearance, (mrm} Maximum permizsible lirmilimm)
M. Dizmefrical Axial Diametrical Acxial
1. 0.109 1o 0.135 0.25
I 2. 104 to 0144 0.25 .30 0.60
3. 000 o 0,119 0.25
14.1.7  Valve, guides and timing gears: Chservatlon
Ary marked zign of overheating of Mone
valves
Piiting of seatfaces of valves Mona
Any visual damage fo the testh of Mona
timing gears
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Spring rate, { Nfmm):
= Intake valve spring :
- Exhaust valve spring:

2245 0 23.82
22.28 tn 23.26

Clearance between valve guide and valve stem, [mmk;

A painst discard limit
| of 8.8 Mmm

- Inlake valve 0.068 1o 0079 | Against discard limit
- Exhaust valve 073 o 0.0FT of 0.25 mm
14.2 Cluteh:
Ary marked wesr an cluteh friction Mona
plates
Conditon of cluteh release bearing Mormal
Conditon  of springs and release Mormal
levers
Coanditicn of pilot baaring Mearmal
Prasance of oll in clutch housing Mane
Any marks an fly whaeell pressure Mana
plate
Overall thickness of | Transmission 9632100, 704 | Discard limit  wear
clulch plate, {mm): | PTO T.783 10 7.841 | upto rivet nesd.
Height of lining over | Transmission 2.34 la 2.51 Discard limit wear up
rivat head, [mm}: PTO 1.08 to 144 to rivel head fauling,
14.3 Transmission gears:
Any visual damage. pitting & chipping Mone
of any lransmission gear leath.
Backlash between crown wheel and 0.281 Discard limil Is not
pinicn, {mm] specified.  However
there is provision to
adjusi backlash
through  check  m
gnd shims
14.4 Brakes:
Initial spacified Measurad Height of tdinimum
Lthickness of thicknasz of brake brake lining permissibla height
Dascription brake flining, lining after test, avar melal af brake lining
(rmmj fmm} plate, {mm}) abowe il groava,
imm]
Lell 4.75 £ 0.03 4,750 10 4.793 09810111 | Wear Ul groove
Right 4,75+ 0,05 4,732 10 4,764 0.95 10 0,11 baze
14.5 Front axie:
&ry marked wear of king pins Maone
any marked wear of king pin bushes Mare
Clearance between king pin and 0,116 to 0.155 Against the discard
bushes, (mm} limit of 0.60 mm.
Condilion of bearings for slub axles Mormal
Condition of king pin bearings Mormal
Condition of seals for stub axles and Mormal
king ping
Ciegrance belween centre pin and 0.139t0 0,143 | Apainst the discard

bushes, {(mm)

| limit af 0.60 mm.
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14.6 Staaring system: i,:-: | §
Vigual condition of the components of  :  Normal i ‘:::=_
complete steering assembly =

14.7 Starter motor & Alternator:

Prasance of soilicil in hausing MNone
Condition of bearings and other Marmal
components
15. ADJUSTMENTS, DEFECTS, BREAKDOWHNS AND REPAIRS
Al Ma. Adjuztments/'Defects/Breakdowns and Repairz Traclor run hours
- Mone -
16, COMPARISON OF SPECIFICATION AMD PERFORMAKWCE CHARACTERISTICS OF
PREVIQUS SAMPLE [(TEST REFORT Mo. T- 401/821 released on July, 2000 and report
MO, T= 1114164072017, releazed on Hovember, 2017, AND PRESENT SAMPLE
16.1 Specification: P i I Present sample
1611  Tractor:
Make Swara; | Swara
Modal TA44FE | T44FE

16.1.2 Engine: _

Make his Swaraj Egnines | M/is Swaraj Egnines Lid
Lid,

Model RBIDTR FB 30 TR

Bora!Strake, (mm) 1107110 [ 110110

Specified cubic capacity, (oo 3136 | 3136

{apa} |

Rated engine spead, {rpm} 2000 | 2040

16.1.2.1 Fuel system:

hizke & model of fuel feed Bosch India & | Bosch India &

pump FPESZ22A0E2 (apa), | FRIKE228DGZ (apa),
2440030028 {apa) 9440030029 (apa)

hzke & model of fugl filkers Bosch, India & Bosch, India &
F O02 H20 105 F Q02 H20 105

htake and madel of fuel Bosch, India & | Bosch, Indiz &

injeclion pump Fooz  apZ 469, | FODZ2 ADZ 4689,
PEEIASODAZ0RS2000 | PESIAGIDI20RS52000

PMake & model of fuel injectors Boszch, India & Bozch, India &
FOo0Z C70 552 FOO2 CF0 552

Tvpe of injector Mulli hales (four bult holes (four holes)
hiies)

Manufzcturers production 25,0+ 0.5 250+08

prassure salling, (MFa)

Injection iming 13 + 1 degre= before | 13 £ 1 degres before TRC
TDC

Make & model of gevernar Bosch, India & EBosch, Indiz &
REWVAETE. 10008101 | RSWATE. 1000410137 7R
ATTR

16.1.2.2 Lubricating system:

Total lubricating oil capasity f | }

720

[ 7.20
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Present sample T

16.1.3  Transmission: Pravious sample
16.1.3.1 Clutch:
Type of clulch plate Dual, Dry friction Dy friction plate
plates
Size, ODID, ()
Transmissicn 27963 M165.70 @ 2T9.B3 /16570 &
PTO 27948/ 165.50 2 279.497 165,59 2
16.1.3.2 Gear Box:
Mo, of speeds:
- Foresard o 02
- Reversa 02 0z
Range of spoed, (kmph) :
- Forward 2.80 10 30,83 28010 .88
- Reverse 13w 1148 331101145
16.1.4 Service Brake:
Meke : JMIL | L
Type : Mechanical oil immersed mulli discs
Mo, of friction disc 04 (an each whes! | 04 (on each whael sida)
) sicda)
Area of liners, (em’) 813.0 {on each wheel | 913.0 (on each wheel
side) sida)
16.1.5  Wheel equipment:
Make & Size of tyras
- Front Good Year | Gaod Year
- Rear Good Year Gaod Year
Standard Track width, {mm):
- Front 13340 1330
- Rear 1420 1420
16.1.5.1 Wheel bage, (mm) 2100 | 2100
16.1.6 Owerall dimenslons, (mm):
- Langih 2470 3270
= Width 1820 1820
- Helght {at steering wheel) 2240 | 2240
= GZround clearance, (mm) ;435 (front axle) | 425 (fronl axla)
16.14,7 Operational mass of unallasted tractor(ka):
- Front 1 745 75
- Rear 1325 1325
- Tatzl 2070 207
16.1.8 Conformity with following 15: Frevious Prasent
sample sample
i Guide lnes for declzration of power and specific Conformed Canforms
fual consumption and labeling of agriculural
ractors  (First  revision) (15 102731987
(Reaffirmed in March, 2009}
i Agriculiural tractors — Rear mounlad power take- Conformed Does not
off - Types 1. Z and 3fthird ravision)[I3: 4831- caonfarm
1995 (Reaffirmed in March, 2003}
i}  Agriculural wheeled traclors - Rear mounted Canformed Conforms
three-poind linkage: Part 1 Categories 1, 2, 3 & 4
(fourth revision] {15 4468(Part-1%1997/150 730-
1:1994 {Raalfirmed in March, 2003}
iw} Drawhar for agricultural tractors — Link tpe  [IS Conformed Confarms
120531990 {Reaffiirmed in March, 2007)]
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Provigus Prasent sample
sample

w) Agricullural tractors - Operator's seal lachnical Conformed Conforms

requirement [I5 12343 —1998 (Firsl revision)
(Reaffirmed in March, 2009)

vi) Guide for safely & comfort of operalor of Did not Does not
agriculiural  tractors: Fart 1 General conform conform
reguirements {ficsl revision) © (IS 12239 (PT-1)

1996130 4354-1:15849 {Reaffirmed in
{Reaffirmed in BMareh, 2007

wil)  Tractors and machinery for agriculture and Carformed Conforms
forestry, powered lawn and garden equipment —
Symbols for operator controls and other displays
[IS: 62632 (Part«1 & Parl-2] <2006 & 2007
{Reaffirmed in March, 2009 150 3767-2:1951))

wiiiy Traclors and machinery for agricullure  and Did not Does not
foreslry = Technical means for ensuring safaty conform conform
Par 2: Tractors (firsi revision) (15 12239 (PT-2)

1989) (Reaffirmed in March, 2008))

iz}  Guide lines for location and operation of operatar Confarmad Canforms
contrals on agricultural lractors and machinery
(first revision) (15: 8133 = 1883) (Reaffirmed in
March, 2002]]

x) Agricullural Tractar & Machinery Lighting device Confarmed Conforms
for lravel on public roads (15 14683-1999)

(Reaffirmed in March, 2009))

16.2 FPerformance Characteristics:

16.21 PTO Performance:

Maximum Power, (kW) 30470303 0.3
Fower al Rated enging spead, (KW} 304 /303 30.3
Specific fued consumption correspanding to &85 ) 250 280
maximum power, [akWh)

Maximum equivalant crankshaft 16561734 1734
torgue, (Mim)

Back up torgue, (%) 13.8/109 18.9
Maximum temperatures (dogrea):

Engina il 104 /100 100
Coalant 107 /92 02
Lub oil consumption, {g/kWh) 1.02 ¢ 0.57 Q.57

16.2.2  Drawbar perfformance :

Mazimum power with unballastlad tracior, 6.8 264
(KW} '

Maximum pull with unballagted Traclor, 155 1720
(kM)

Maximum transmission ail t@mparalure 85 51
ideg. C)

16.23  Hydraulic performance: Previeus Sample Present Sample
Hydraulic pump discharge al minimum 18.50 28.50
pressure and rated engine spaed (min.}

Raximum hydraulic power, (kW) 4.0 6.6
Bustained pressure of the open relief valve, 19.0 16,5

(MPa)
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Maximum lifting capacity, (kM]: Provious Sample | Prosent Sample

- At the hitch paint 8,20 [ 16.71
- At the standard frame 8,26 | 11.32
Tatzl drap in hkeght of il during load 17 ve
mainienance test, {mm)
16.2.4 Brake performance test at 25 kmph speed (max). _
p ; | mple | Present Sample
S Cold Hat Cold Hot
Maximum Stopping distance, {m) B B | rae | pam
Maximum force exarled an tha brake Pedal 172 1o 185/
effort required 1o schieve deceleralion of 211 10 237 217 to 237
2.5 misg seq, (M)
Weaathar parking brake iz effective al a Effective Effeciiva
force of BOOM at fool pedal (3) or 400 M at
hand lewer
16.2.5  MNoise measurement:
- Maximum noise al bystanders posifian, 57 a3
dB(A)
- Maximum naise at oparator's aar laval a9 Bd
dBiA)
18.2.6 Mechanical vibration:
Maximum amplitude of vibration at [microns)
- Footresl - LHS & RHS 75 &35 120 & 240
- Bleering wheel 280 250
-Oriver's seal, (drivar in saal): 200 an
16.2,7  Haulage Test Two wheal trai T wheel trailer
Previaus Presant
-3r0a3 mass of rafler, lonnes} 5.0 2.4
- Averape speed, (kmph) 232510 27.43 21,09 to 31.57
Distance fraveled par liire of fual 5.02 10 5.22 498 to 510
consumed, (km}
- Awverape fuel consumption (co/km/tonna) KGR [T 28,2 to 40,1
16.3 Qualifying performance (comparable limit) for batch model [n comparigon to ICT
model (please refer Clause 7.6 of 5 12207-2014):
5. Characteristic Requirements Az obaerved Whether
Mo, as per |5; 12207-2014 | meets the
Column 4 of Clause 7.6 | Previous | Present | Malee
l Table-1 sample sample [resibol
T 2 3 4 5 B 7
16.3.1| Orawbar performance: .
a) | Maximum drawbar pull The 21.0 23.78 Mo
wilh ballasl | Minimum 85% of | pedormance
cormesponding fo 1% | slalic mass with shall be
parcent whael slip. (Kol Eallasl within 7_5%
by | Maxmum drawbar pull of ICT ar 15.5 17258 Mo
wilhoul bailast | Minimum §5% of :
correaponding  to 15 | stalic mass of lirmit
percent wheal slip, (Kn} | ractor withoul specified
ballast under
Calumn 3
whichever is
B higher
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C Maxirmum drawhar | Mnimum 60 % of PTO | 6.8 5.4
: power withoul ballast, | 2o Ttarta I &) i
a1 a) of PTO
(K] pelanrarcn B case
of traztors havirg 1olal |
Aalic mage = 1500 bg
Mnimum 78 % ol PFTD |
peoreesr i eferrad in Sl I
Ma. i3 oa) ool PTD
peclaimarce,
dy | Maxmum frassmission | The deslared value 23 a1 Yes
ail temperaturs ("C) shauld nod exceed
e mig=imuir value
spacified by o8
Company
| 16.3.2 Hydraulic performance: .
L&) | Maximum lifting capacily fhraughaut tha rangs of lifi, (k)
1] | Athilch points [Tolerance  of The 9.20 16.71 Ma
: minus 10%] | performance
2] Wiih the The Gfl  capacily shall ha 5.26 11.32 Mo
slandard frama showdd a8t least be withinn T 5%
24 kgPTO WW, ;
Ard il sheald be | OTICT or
21.5 kplenging kW lirrit
where the fracior is specified
ril prosided aith a
PTG shatl under
b) | Maximuem diop in Ihe Lolumn 3 17 72 No
hefght af he painl of whichever is
gpplicalion of the force | The observed higher
sfter sach & minutes | galue shoeuld net
irterval [ F: total E'-?‘:l:EEd =14 mm
dguration of 30 minulg,
{min
16.4 Salient Observations:
16.4.1 Laboratory test:
Previous Sample Present Sample

16.4.1.1 PTO Performance Test:

I} The maximum PTO power was recorded | i) The maximum PTO power was recardad
as 30.4 kW against the declaration of as 30.3 kW againsl the declaralion of
29.4 kW, which meeis the requirement of 201 kW, which meets the requirement of
[5: 12207-20M4 with ragard to iclerance 15: 12207-2014 wilth regard 1o tolerance
lirmit. fimi

1) The  specific  fugl consumplion | i} The  specific fusl  consumplon
corrasponding 1o maximum power was comasponding o maximum powsr was
recarded as 255 glkWh againsl the recorded as 250 g/kWh against the
declaration of 268 g/kWh, which is within decloration of 265 gikWh, which is wilhin
{ne tolarance limif of 15: 12207-2014. ihe tolerance limit of |5; 12207-2014,

[k} The maximum equivalent crankshaft | @i}  The maximum equivalent  crankshafl
torgue waz recorded as 1656 M-m lorgue was recorded as 173 N-m against
against the declaration of 1865 Mem, he declaralion of 165 MN-m, which % nol
which is noi within {he permissible limit within the permiszible limii and hence, it
ard hence, It does nol meet the nom - does nol meet the non = evaluative
avalualive requirement of 15 12207- requiremant of 15: 12207-2014. This
2014, This should be |ooked inle for should be looked into for necessary
nacassany camaeslba action. carractive ackon.

Iwh The backup torgueis 13.9 5. iv]  The backup forgue iz 19.9 %,

v} There is FTO power drop of 4,95 % from
naturzl 1o high ambient condition. This
should be looked inlo for necessary
carractive aclion.
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Previous Sample FPresant Sample ET
; 16.4.1.2 Drawbar Performance Test:

i} The maximum drawbar power and pull | 1) WMaxirmum  drawbar  pull with  and
under unhallasted condiian of the withoul ballast coresponding to 13
sractor was of the order of 82 % of the percent wheel slip, (kM) was recondad
tatal weight which Is considered narmal as 2378 & 47.25 kKN respectively

against the minimum raguirement of
17.92 & 13.20 kN respeciively, Which
meel the minimum requirement of 150
12207-2014.

i During  len  hours drawbar  test,
craeping of LHS & RHS raar tyra over
tha rims was observed a5 30 & 55 mm
respectively, This shauld be looked into
far nacessary corrective action.

16.4.1.3 Hydraulic Performance Test:

i} The Maximum drop in the height during | 1) faximum drap in the height during
maintengnca of lift inad test was maintenance of Ifl load last wWas
recorded a5 17 mm, recordad a5 72 mm against the

maximum  reguirement of 50 mm
which doas not meet the requirement
of 15 12207-2014.

16.4.1.4 Moise Level Test:

i} Malse @l operalers ear level was | §)  MNoise ai nperator's ear level was
measured s 99 dB (A) which Is on recorded a3 94 dB (A) which iz within
higher sida against waming and danger the specified limits of 15: 12207 =2014.
limitz= of B5 dB (A} and 90 dB (A}
respeclively  specified by ILD dof
conlinupus exposura of eight hours per
day. This calls for reduction in noise
lavel to improve ihe operalional comiort
and safely,

16.4.1.5 Mechanical Vibration:

i The amplitude of mechanical vibration | 1) The amplitude of mechanical vikration on
wera on higher side especially at the varlous assemblies marked as (7] 0
staering  contral  whesl,  seal, hard Chapler — 9 of ihis lest rapon is an
accalaratar lever, head light, pleugh lighl higher side. This calls for dampening
& brake pedal, This call for dampaning down of vibrations especially on LHS -
down of wibrafion 1o improve the RHS faol rest and steering contral wheel
operafional comfort and  senaCe and to improve the cperational comfarl and
gemvice life of companents senvice life of componenis,

16.4.1.56 Fleld and Haulage Tests:
During fiald tests leaksge of hydraulic Ma such chservation was naticed.
oil from RV hausing was observed,
which was rectified by replacing 'O
ring (Pt. Mo. 280063). This calls fiar
improving Lhe queiity of sealing rings
being used al praduction level,
16,5 Adaguacy of literature:
Fallwwing combined  |ileralure of | Following combined literalere of SWARAJ

SWARAJ 744 FE tractor model was
supplied with the 1asl sample for
referance during the iest

al  Operator's manual

b) Parls caetalogue

744 FE fractor madel was supplied with the
test sample for refarence during the 18t

5
b

| €}

Operator's manual
Parts catalogue
Service manual
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171 Evaluative (mandatory} { Mon-evaluative (Mon-mandalary) paramelars applicable for
qualifying Minimum Peformance criferia as per Clause-4 (Table-1) of [5: 122072014
for acceptance of the tracior for the purpose of subsidies/NABARD financing are
summarized as under;

Valuns Whather
Gmﬂgnr}' declarnd by macts
SI.Mo. | Characteristic | [Fvaluative Requirements a;w:'#:anu' As the
}Han as per I5; 12207-2014 o |
Evaluative) Reguirsment mants
R [Yasida]
1 2 3 [ 5 6 T
17.1.1 | PTQ Performance :
a) Masimum power | Evalualive | Declared vebie t2 b2 achieved | 30.1(0) 0.3 Yas
uncar 2 b olest wiih & waleranco of; <5 0 +H100; foc
[HW ]{NEI;UFEII | FTC;'?SAH xZg kl.:.ﬁ_}:?.l;'lfllf“:l:.‘?
= g mr A or-a
ambjertcondilion) +10% ranI|En;|ne poveEr =26 KW,
=7.5M410% lar Engine power <
o 6 W
k] Power al raled Mon == 201 {0 A0 Yes
e enaging speed, (KW Evalualive
g Specific fusl Mon + 5% 265 [ 250 Yas
cansumalian Evaluzalive
comesponding to
MEXIMUIT P,
(kW] |
d} | Maximum Mon & B% 165 (D) | 1734 | Yes
equlvalent Evaluslive
crankshafl torque,
[Hm} :
e Back-up forgue, Mon 10 percend, min. 10 (D) | 189 et
parcent Evalualive
f Maximum operafing temperatura, ) ]
1] Engina ail Man The declared value should | 130 (B 100 | Yes
Evalualive | mal exceed lhe max velue
specified by the oil company
and he observed value
under  high amnbient
condition should noi excead
54 the declaralicon,
| 2} Coalznt Evzluative | The declared walue should | 115 {0 g2 Yes
not  exceed the  bolling
temperalure  of coolant
under the pressunized o
atherwize and the observed
value wnder high ambisznt
candilion shewld nol excesd
the declaration.
gl | Engine ail Mol exceeding 1% of SFC 2.52 057 | Yes
consumptian, Evaluafivs | 3 Max. power under High | Maximum
fakvhy ambiant conditions 1R}
h Smoke level, m™ Evalualive | Maxmum light absorplion | 325 0.5
coafficiont of 3.25 poer moler | Maxdmum Yz
orf eguivalent BOZCH Mo, | (R
5.2 or TS5 Halridge value [As
per CMVR)
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1 ¥ [ 3 ] 4 I 5 | & [ 7
17.1.2 | Drawbar performance :
&) Maximum drawbar Man 21010 2378 a5
pull  with  ballast | Evaluative | Minimum - 65% of
comespending Lo sfafic  mass  with :ﬁ'? (R)
15 percent whesal balizst abibiosll
£lip, (kM) -
h) Max, drawbar pull | Evaluafive | Minimum  85%  of 15.5 {01} 17.25 Yes
with  unballasied static mass of traclor
corresponding . o withoul ballasi or with 13.20(R)
15 percent whiol standard  ballasl, as Minimum
lig, (kM) Ihe coasc may be
©) Mazimum drawbar | Evaluative | Minimum B0 % of FT0 26.8(0) 264 es
powar with stan- povear as felerred @ S
Mo, iy a1 of PTO
dard bEli|E|E|..l:k'ﬁ"l.r]. perfoemares i1 case of 24'? {H]
traziers hawving 1etal stalic Miminmum
mass = 1400 kg Kinmuem
FhoW ool FTO powor as
rodarnzd i 50 Mo, 1) ) of
BT parermancs in a4
ol light wemghl  traslors
hayirg 1500 kg Icdal
atalic mazs al  tocior
Minimum 75 % af k=
engine power &5 referod
in &1 Ko i &) al engina
prriormance 0 ¢ase ol
RCSIrE  which  do nod
== have 5 FTO shall
d} haximum Bon The declared  welue 11040 21 Yes
ransmission oil Evaluative | should nol oxceed the
lemnera'u:re t':G] [ FEEAH g B value
specilied by oil comapany
17.1.3 | Power it and hydraulie pump performance :
a) Maximum lifing capacity throwghous 1he range of i, (kM)
1] | Al hiftch points Fon | [Tolerance of minus a2 16,71 s
Ewaluzlive | 10501 =i
21| Witk fhe Evalualive | The lit capadiy shaow'd R.EE (D 11,32
standzrd 8l least ba 24 kg!FTO 58 (0] Ve
| frame KW. and it should ba 7.13 (R]
2.5 Egleagine KW binlmium :
whare fha tracier is nol
Foviced with 8 PTO
| gla|
+] Maximum  drap i Mon The observed valus s (0] T2 Mo
the height of the | Evaluative | should sol exceod 50 Maxirmum
paint of application min
of the force afler
{gach & minutzs
Linlerdal for o lotal |
duration  of 30
| Minules, {mm)
_17.1.4 | Brake performance at 25 kmph:
aj Maximum stopping distance al a fores, equal o or less han 600 M on brake pedal with road
ballasl, (m)
1) | Cold brake Evaluslive 10 10 (R) 7,54 eg
I 7 | Mo brake Evalualive | 10 10 (R 7.4 Yes
b Masimum force | Evaluzlive GTHTY] B0 (R) 211 ta
exart=d on the braks Maximurm 237
pedel bo achsve a Ye:
deceleration of 2.5
mis® (M)
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i | 2 3 4 5 il T

c) Whather  parking | Evaluative e Ho Yeu 343 Yeu
brake |s effective al
# force of GO0 M at
I font pedal {s) ar 200
M at hand lever, W

17.1.5 | Noise measurement |

aj Maximurm ambiznt | Evaluslive A% par a8 Ry g1 Tes
naoise emitled by the ChVE
traclor dBi &)
k) Maximum noise al | Evalualive A per G6 (R 94 Yes
operators ear leval ChVE
dB{4) | |
17.1.6 | Amplitude of mechanical vibrations at:
15 | Lt foed rest Man 100 microns 100RS 120 Mo
| 2) | Rightfoot reat | Evaluative {max) 240 Mo
3y | Seal (wilh diver a0 Yes
sealed)
@) | Sieering whael 250 Mo
17.1.7 | Air cleaner:
Air cleanar il pull Man (325 % 025 % | 0,10 [ es
over, { %) Evaluative | [maximum) | (maximum}

| 17.1.8 | Haulage requirements :
a) Gross masa of the Irailers, {lones);

1} | T wheel Man - 50409 50 Yes
21 | Four wheel Evaluafive = 5.0{C) .0 Vet
b} Cistance travellad ! Ber of fuel consumption, (kmel):
| 1) | Tem wheal e 5 50w 70(0) | 5010510 Yis
2] | Four - - YBs
ihedl Evalualive 5.0t 7.0(D) 510
c) Fusgl consumption {mlkmitonnel
1] | Two wheel | Waon - | ZTW4E(D) | 263D o5
21 | Four wheel | Evalualive - 27 to 45 (D) 35,2 0o 40,1 Yes
17.1.9 | Wetland cultivation :
Sealing for lha | Evaluative | The idanlifiad
fallowing assemolies should
s il gssenbally mesl he
ssemalies. requirement =t 15 | o
1 | Clatch == HOEZ. Mo waler |
- assambly EE“-.';-; b 'EE be no Mo ingress of
2} Brake -do- ensili BEEEMLY f
given In colmnez)f | Ingress | waterand / or Yes
- hiLie s Iraclor coes not mest | OF mud was
3} | Fronl axls -d0- | ihe requirements of | walsr abserved
[ hubs welland cullivation, it | andior
4 Engina Oil -da- . b | i
} [ 4 recommended for Oy | [R)
5} | Transmissl -do- lard aperalion anly.
- am CHl

CENTRAL FARM MACHINERY TRAIMNING & TESTING INSTITUTE- BUDMI | Fage 45 of 51




1L, o
T- 1115M11641/2017 SWARAJ T44 FE- TRACTOR Commercial {Batch) 1'.:-5"'-.'% gy
" 1‘_';; e
1 2 = 1 4 | 5 | 6 | 7 |
17.1.9 | Safety features : =
a) Guards anainst Gell drives, pullies, Prowided pjes
moving  and  hot | Evaluative | silencer, hydraolic
parls pipes [As por 13
1223% (Far2)
b) Lighting Evalualive As per ChMVE - Provided o5
arrangemant
€] Seating Should mest the - Mzets the oS
requiremsnls Man renuiremants of 15: requirsmends
1 Traclors having T 12343 [As
mare than 1150 mm L amended from tims
raar track width) E o lirmie)
d} Technical Man Should mee! the - Does nat meoet No
requirements  for | Evaluative | requirerments of 15: the
FTO shaft 49231 (A3 amended requirement
froms bime Lo time)
el Dimenskons of thros Mon Should meet  the - Me=t lhe Yas
peint inkage Evalualive | requirsments of 15; requiremenls
4468 {Par-l) [(As
amendad from time
- io lima) |
f Bpacifications of Man Shauld meet the - Mt the Yes
link e Evaluative | roquirements of 1S requirements
18853 and 1S
Swinging drawbar 12362 (Part 3) (As - Mot Pravided -
amanded fram time
[0 limme)
17.1.10| Labelling of tractors {Prnwslun of labelling plate):
| 1) | Mzke Evaluative ~ [ Swaraj Yes |
2) | Mol Evaluative - 744 FE hEE
41 | Engine Evaluative - 473, 3009SWHN2S | Yes |
mumber 22
A) | Chassis EVAIUEIvE | p e T WYONA8a2285 | Ver
number ChVER TE73
gy | Declaration o] Evaluative = 301 Yeg
RTO RovEr ¥es
|_17.1.11] Discard limit for:
| {a) | Cylinder bors | Evaluafive | To be specified by | 110225 110,016 1o ¥
! ciarmeter, {mm} the manufacturar )] 110.048 i
[ (b Clearance  bebween Mo and supporied by 0.0
pistan & cylinder | Evaluative the prinled o 0.132 to 0. 186
L lirr at skirt, {ram) liferaiure | o) Yag
(] Rimg end gap imm): f
-_| Top comp. fing. | -do- 1750} | 05010055 | Yes
- | 2 comp. fing. | Ewvaluative - 1.730) | 05010060 | Yes
= | Qil ring, ~do- 1.75(01 | DA0100.45 | Yes
id] Ring groove clearancg [mm):
= Tgp COMp, fing. —do- —Tapperad-- -
- CaMmp, ring. Evaluative ~dn- 025100 [ 0075t 0082 | Yes
DII ring. -ie 025 (D) | 0.05%9 60 0067 [ Yes
e} Clesram:e of main bearings {mm}:
Diametrical [ 00 (0 | 0080t 0104 | Yas
clearance Evalualive " =
Crankshaft end Evalustive 0.50 (D) 0.274 asg
2 floal I I |
“ENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDH! Page 46 of 51




T- 1115164172017 SWARAJ 744 FE- TRACTOR Commercial {Batch) B
1 z - 4 | 5 | B 7
[f) Clearance of big end bearings, (mm):
| - | Diametrical Evalualive -do- DLE0D | 010010 0141 | Yes
- | daial Evalualive -t 0680400 _0.25 | Yes
(<]} Claarancs Maon == 0as0{0y [ 016100155 | Yes
betwzan king pin | Evaluafive '
and bush, {mm}
th) Clearance Mixn -do- QEDY | 0128400142 | Yes |
betwesn cenlre pin | Evaluatlhwse
a&nd bush, (mm} o
17.1.12 | Literature (Submission to test agency)
[a) Operatar manual | Evaluative | Provided / Provided |  Provided Yes
| Mot Provided
b} Parls Calalogue | Evaluaiive | Provided f Frovided Pravidad Yas
- . _ Not Provided |
{c} Workshop! Evaluative | Provided / Pravidad Pravidad Yeg
Senioe manual Mot Proswidesd
17.1.13 | CATEGDRY OF BREAKDOWNS /| DEFECTS ¢
Categony As [ Whelher meets
5l Mo, Calagary af [Evaluative | Requirements observ- | the Requirems
breakdawns | Non Evaluative) ag per 18: 122072014 ad enls (YesiMa.}
1. Critical Ewvaluslive Mo crilical breakdown Mone g
2 Kajar Evaluzliva Mot mare than two and | Mone Yis
naither of them should be
_ repeiitive in nature |
3 hinar Evaluatlive MNat more than five and | Mone Yes
frequency of each should not
| b more than bwo. -
In no gasa, the total nuember | Mone Yes
4. Todal Evaluative | of breakdowns sheuld
breakdaowns exceed five, that is, {2 major
+ 3 miner) or 5 miner
breakdowns.
17.2 Optional requirements as per Clause-4 (Table-2) of [5:12207-2014;
S.Mo. Characieristi Requirements As observed Remarks
C as per 15: 12207-2014
1. Fitrnzmt ol | With a provision for fiiment of ROPE. Moi provided Mot
ROPS applicakble
If ROPS fitted il should mest tha ROFS nol Mat
requirement of 15 11821 (As amended | prosdided applizable
from  iime o time) or eguivalent
[nternational Slandards )
2. | Accessories | Traller hitch, frent low hook, may be Frovided Yos
provided.
17.3 Salient Observations:
17.3.1 Laboratory tesls:
17.3.1.1  PTO Parformance Test:

i} The mazimum PTO power was recorded a5 30,3 kKW against the declaration
of 30.1 kKW, which mesls the requirement of 15: 12207-2014 with regard to
wolerance lirmit.

The spacific fuel consumption corresponding o maximum power was
recordad a5 250 g/kWh againzl the declaration of 285 g/kWh, which Is within
the folerance fimit of 15 12207-2014.

The maximum eguivalen? crankshaft lorque was recorded as 173 N-m
against the declarstion of 165 N-m, which ig within the permissible limit as
speciied in 15: 12207-2014,

i)

iiii})
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iv)  The backup torque is 19.9 %,

vy  Thema s PTO power drop of 4,95 % from natural Lo high ambient condition,
This should be looked into for necessary comective action,

17.3.1.2 Drawbar performance test:

i} Maximum drawbar pull with and without ballast corrasponding to 15 percent
wheel slip, (kM) was recorded as 23,78 & 17.25 kN respectivaly against the
minimum requirement of 17.92 & 13.20 kN respectivaly. Which meel e
minimum requirement of 1S; 12207-2014.

i) Maximum drawbar power wilhout ballasl, was recorded az 26.4 KWW,
respeclively against the minimum requirement of 24.2 kW. Which mest the
minimum requirement of 15; 12207-2014.

iii}  During ten hours drawbar test, creeping of LHS & RHS rear tyre over Lhe
rime was observed as 30 & 55 mm respectively. This should be looked inio
for nacessary correclive action,

17.3.1.3 Hydraulic performance test:

i Maximum liffing capacity throughout the renge of it =l hitch poinl was
recorded as 16,71 KN zgainst the declaration of 8.82 kN, Which meet th=
requirernent of 15: 12207-2014,

i) Maximium lifting capacily throughout the range of Iift with standard frame wes
recorded 83 11.32 kN against the minimum requirement of 7.13 KN. Which
mieel the minimum requirement of 1S 12207-2014.

Wi} Maximum drop in the helght during maintenance of lift Ioad test was recorded
as 72 mm against the maximum permissible limit of 50 mm. Which does not
maal the reguirorment of 1S 12207-2014. This should be laoksd into
necessary correclive aclion against internal leakage of hydraulic fluid.

17.3.1.4  Mechanical Vibration:

The amplitude of mechanical vibralion an various assembliss marked as ("} in
Chapter = 9 of this tesl report is on higher side, Thiz calls for dem pening down of
vibrations espacially on LHS - RHE fool rest and steering contral wheel 1o improve
the operational comfort and service life of components.

17.3.1.5  PTO shaft:
The dimension "AR" of FTO shaft does nat meel tha requirement of lhe 15; 4931 -
1585, This should be looked ino for necessary corrective sction.

17.3.1.6 Three point linkage;
Some of fhe parameters of three point linkage conform 1o Cat. | and some of them
confarm {0 Catll. Kesping in view fhe spinl of slandardization, necessary
improvemant may be incorporated,

17.4 Maintenance / Service Problems:
Mo noliceabls malntenance or service problem was observed during tha dest,
Excepl there should be marking on timing gears far easy salling of fuel injeciion
and valve opening timing

17.5 Recommendation with regard to safety on tractor:

The fellowing requiremenis, inter alia. may he considered far incorporation on the

tractor:

il There should be provision for spark arresting devica in exhaust system.

i} There shauld be provision of differential lock,

i} Width of foof step iz should be at least 200mm for easy zscending / descending
o raclos

W) The working clearance betwsen the position and draft control lever zhould bea
provided as per 1S 12239 (Par-2) — 1999
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17.6 Adequacy of Literature supplied with machine:

17.6.1 Literature was supplied with 1he tractor for refarence during the 1ast.
a) Dperator's manual of fraclar madel SWARAJ 744 FE.
B} Parls calalogue of tractor model SWARAJ 744 FE,
£}  Service Manual of tractor model SWARAJ 744 FE,

17.6.2 The supplied literalure was found adequale; except tha following

al  Ifraclor is fitted permanenty wilh qil immersed brake then information related Lo
dry type should nof be provided in aperator's and service manuzl. It should be
tzken as necessary comestive action.

Howeves, Lhasa literztures should be brought oul in olher vernacular languages of
India for guidance of users

18. Citizen charter

Time frame far

testing & Whether the repart
Duration of Test evzluation a2z | released wilhin time frams Remark

per citizen given in the citizen charlar

charer e
11 Months §
(December, 2016 to 10 Months Ma Dui;i -;?;Enimal

Qctober, 2017) :

TESTING AUTHORITY:

RAJNEESH PATEL ¥.K.RAC
AGRICULTURAL ENGINEER SENIOR AGRICULTURAL ENGINEER

\5@&%”{12&‘
J.J.R. NARWARE
DIRECTOR

The report compiled by: Shrl Rajneesh Patel, Agriculturz! Engineer.

19. APPLICANT'S COMMENTS

I
—Nang— |

Para No. Our Reference Applicant’s comments

CENTRAL FARM MACHINERY TRAINING & TESTING INSTITUTE- BUDNI | Page 49 of 51 J




T

-"'-:.-""._-_"‘{ =
T- 1115/1641/2017 SWARAJ 744 FE- TRACTOR Commercial (Batch) :
seEmEsy

BRIEF SPECIFICATION OF IMPLEMENTS USED DUSMNG FZL0 TEsT

=, Paramaters Disc Plough | Rolzvator Podder
Mo.
1 Make Fialdking ACE Not gveiabie
2 | Type Mounted Mounted Mounted
3 | No. of Discs { Blades Twa 35 in G flanges 12(6in 2
gangs)
4 | Type of Discs ! Blades Plain concave Hafchet MNolched
2 Size of Discs ! Blades {(mm) { 250 13 x 115x T 460
3] Spacing of Discs (Flangas, (mm) | 510 210 165
7 Lowsar hifch point span, {mm} B25 750 G
& | Mast height, {mm) L 570 B0 480
8 | Overall Dimansions (mm:
Langth 2010 G20 11490
Width | 1335 1760 1810
| Hedght | 1200 1130 1330 |
10| Gross Mass, (Kg) L R 345 210
ANNEXURE-II
BRIEF | | ] EE
5. Mo, Parameatars | Specification
1 Typs Half cage whee!
Z Culer dia. (mm} 1800
|3 Width ¢mm) 255
i Mo, & Tvpe of Lugs 12, straight lugs made of M2 angle
seclion welded 1o gnale iron frame
& Size of angle section, (mm} Sl xd4dma
E Langth of lug, {mm} 250
7 Specing af lug, (mm} 205 .
) Weight of each cage wheal (kg) 104
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T- 1115/1641/2017 | SWARAJ 744 FE- TRACTOR Commercial (Batch) = &,

1 e

o
L
ANNEXURE - [I|
JTRACTOR RUN HOURS DURING TEST
A, LABORATORY AND TRACK TESTS HOURS
1, Fiuriring-in -
2. FTO performance test 12,3
3. Pawer Iift and hydraulic pump performance fest 1.41
i Drawhar performance fast 14.28
4, Brake last 208
G, Moise measuremanl 1.50
N tachanical vibration lasi (.66
Z, Mominal speed iesi .56
g, Air cleaner.oif pull avert 1esi 3.50
B. FIELD TEST:
1. | Disc ploughing | 11.80
2. | Rolavation 11.85
4. | Weiland cullivation {including walar oraof) 15.34
[+ HAULAGE TEST 5.26
D. Miscallaneous test and other run hours including idle | 23.70
run, ransportation, trials and preparztion for tesl
| TOTAL: | 103.94 |
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